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heart causmg damages or death of heart muscle cells Itis the leading cause of death for both

men and women over the world. For example, about 1.5 million Americans suffer a heart attack
each year (that’s about one heart attack every 20 seconds) and millions suffer from ischemic
heart diseases.

During remodeling progress post infarction, neoangiogenesis/revascularization to the
infarcted heart tissues is insufficient to keep pace with the tissue growth required for contractile
compensation and is unable to support the greater demands of the hypertrophied but viable
myocardium, especially the myocardium along the border zone of the infarct-the cardiomyocytes
at risk. The relative lack of oxygen and nutrients to the hypertrophied myocytes might be an
important etiological factor in the death of otherwise viable myocardium, resulting in progressi\./e
infarct extension and fibrous replacement. Therefore, the most direct way to rescue the cardiac

myocytes at risk apparently is to establish a new blood supply at an early stage that would allow
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infarct extension and fibrous replacenent. Therefore,
the nost direct way to rescue the cardi ac nyocytes at
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conmpounds sharing a common backbone structure of
formula (I), i.e., the conpounds derived by

SUMMARYF THE INVENEIGN nore hydrogen atons at vari ous
positions of the backbone structure of fornula (L)
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potent beigdiciah dresineutic eﬁfectsrmére@bnwglmgw deart diseases bnprorwtiagt
anglogertfesw anrdep¥otect1ng against endothelial apoptosis, resulting in revascularization in
infarcted myocardia and prevention of further ischemic death of the cardiomyocytes. The base
compound is referred to as “Ga” hereinafter. The compounds are known in the art but they are
never known as possessing the above biological activities and therapeutic effects. In fact, the
tannins, to which Ga belongs, are conventionally reviewed as non-active ingredients and in the
process of identifying the active ingredients in herbal medicines researchers routinely discard the
tannins as debris. Ga may be isolated from natural resources, particularly from plants or they

may, with existing or future developed synthetic techniques, be obtained through total or semi-
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and may also form derivatives such as N-oxides, prodrugs, bioisosteres. “Prodrug” means an
inactive form of the compound due to the attachment of one or more specialized protective
groups used in a transient manner to alter or to eliminate undesirable properties in the parent
molecule, which is metabolized or converted into the active compound inside the body (in vivo)
once administered. “Bioisostere” means a compound resulting from the exchange of an atom or
of a group of atoms with another, broadly similar, atom or group of atoms. The objective of a

bioisosteric replacement is to create a new compound with similar biological properties to the
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As used in the present application, the term
“functional derivative" neans a prodrug, bioisostere,
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In still another aspect, present invention provides a method for treating, ameliorating or
curing a pathological condition in a mammal, where the pathological condition, as judged by
people skilled in medicine, can be treated or alleviated by up-regulating the expressions of
angiogenic factors (VEGF and FGF) that promotes early revascularization in infarcted
myocardium, and/or by inducing anti-apoptotic protein expression that inhibits apoptotic death of
cardiomyocytes in the infarcted hearts and prevents the progressive extending of further ischemic

injury and limiting infarct size. The method comprises a step of administering an effective
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The various features of novelty which characterize the

invention are pointed out with particularity in the
wa@b@ies3ahnexed to and formng a part of this PCT/CN2006/002886

di scl osure. For a better understanding of the

i nvention, its operating advantages, and specific

objects attained by its use, reference should be nade

to the drawi ngs and the foll owi ng description in which

there are illustrated and described preferred
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survival potential and infarct size. 1: seven days
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FIG. 3 shows the Ga-induced effect on survival potential and infarct size. 1: seven days after
LAD ligation (control); 2: seven days after LAD ligation (Ga treated); 3: Western blot analysis
showing increased expressions of phospho-Aktl with Ga treatment; 4: Western blot analysis
showing increased expressions of Bel2 with Ga treatment (C and T standing for control group
and Ga treated group, respectively); 5: trichrome staining of the rat myocardium at 2-week post
infarct (control); and 6: trichrome staining of the rat myocardium at 2-week post infarct (Ga
treated), showing significantly reduced infarct size and increased mass of viable

myocardium within the anterior wall.



by the Ani mal Experinental Ethical Conmttee of The

Chi nese University of Hong Kong. Isolation of Gafrom
w@euwmodsponi cum  For the experinments di scl osedPCTCNRE®6/002886

foll owi ng, Ga was obtained fromthe plant of Geum

Japoni cum Referring to FIGI|, the plant was collected

from GQui zhou Province of China in August was dried

(10kg) and percolated with 70% et hanol (100L) at room

tenperature for 3 days twi ce. The extract was conbi ned
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The structures of the active conpounds contained in

correpppugingcirpcjions. Hherriancd (SJ-Bo seluhierfeagtiny Worlikieratl pad spray dried to
y1eldq op gﬁc‘unﬁ? It(é@as sﬁo@g{f&?%&[@l Yol e%a%'tir L?id sxgﬁl d‘icantly enhance

be obt'al ne Fom o her

the pmlnfdnatlels oﬁHﬁAﬁI{(}B@lﬁmarl goesiaky St:teré\ﬂndmhe&hal S&lrsqctcﬂiencs Inc.) and

stim 655058 G0 i 2S00 POV HERACHE oMbl deh AR DD soluble

fractloBfast-PRLALST 2 BNUMRSD B@f)ﬁa‘ﬂ%ﬁﬁ‘l %‘e(ilhﬁbrﬁ{éﬂ WHES10% Bfethanol and eluted

pericardi um was opened and the anterior
with guosessingi aogeguinatiyn eomethanol igmagryreseeing i/ dectdns. Eeaction 3, eluted with
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in mfasc?t@tEﬂilchdr&@trD Mhisdfactibe 3 lcbtatnesh @AKIAE Wab (386 &sBity healing effects on
after the | | gat| on in the test group (hawm‘g 60 rats,
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B B T e R T e 500
wereRREd. Q"%'ll@WMQ WoPerAREARZiD Y e MhbRcBRnlyAkhs performed on the animals, the
pericardium was opened and the left anterior descending (LAD) coronary artery was ligated. Ga
dissolved in PBS (0.1ml, containing 0.3mg Ga) was injected into the distal myocardium (the
presumed ischemic region) of the ligated artery immediately after the ligation in the test group
(having 60 rats, i.e., n=60). An equivalent volume of PBS was injected to the corresponding
location of the rats in the control group (n=60). Fifteen rats of each group were euthanatized on

day 2, 7, 14 and 30 post-infarct for morphological and functional assessment. For the sham group
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ligation. For the normal control group (n=6), the rats
were not subject o any surgical procedures and
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mintess thei TUNEL etaitting Wosivistaling v\eﬂasléABl(Dab@) azhcthmtm@bthd nuclei (with

DN BTt sl PP RE B btlent Bt ripbEritbuA G R o vigh
powiérfield (>0000) il geast USiLellsWiérs Rotiabeins @alihagest 10 WeF ane number of
myocardi umred. These sections fromall slices were

the aﬁ?ﬁp@%wacsamf»r dPEcvasastomse t@ aniharapriets dey
ﬂbﬁ@’ornyoﬂ}%ﬂﬁgﬁﬁt%a%@gtwqﬁe B@ﬁ%atﬂqhe Mtast Ef&?fﬁced on day 14 post

nstitutes o
infarctlon were removed and sectioned from apex to base in three to four transverse slices and

embedded in paraffin. Thin sections (5 um thick) were cut from each slide and stained with

H&E staining and Masson's trichrome (Sigma, USA), which labels collagen blue and
myocardium red. These sections from all slices were projected onto a screen for computer-
assisted planimetry (ImagelJ 1.34S, Wayne Rasband, National Institutes of Health, USA). The
endocardial and epicardial circumferences as well as the length of the scar were measured for
each slice. The infarcted portion of the left ventricle was calculated from these measurements

and the ratio of scar length to ventricular circumference of the endocardium and epicardium of



endocardi al and epicardial circunferences as well as

the length of the scar were neasured for each slice.
wab@7iomd3sy ct ed portion of the left ventricle WAGT/CN2006/002886

calcul ated fromthese neasurenents and the ratio of

scar length to ventricular circunference of the

endocar di um and epi cardium ofthe slices was expressed

as a percentage to define the infarct size 9 > 10> p .

Echocar di ogr aphy Assessnent of Mocardial Function: In

the stk wad ediestbl bk Pert&RSIMS @eﬁﬁ‘éﬁllehﬁ‘ﬁrc §\EQ€M di ogr aphy

bef ore any experinental procedures. ocar di ogr aphy
wadshpew diageephyridessswerntof doeardin Fsmbrirgi: 3n aldi NG SD rats recewed

baseli%e(c} cfﬁﬁroﬁgy l%lrfcgl'%%ﬂ% {a%%glgr%% 1 ng%ggtgﬁ%\écP%@}%ography was recorded

undex&ﬁtﬁ%ﬂécﬂ hiegthepih )asmgwae Ndﬁ&@hé@@%ﬁ? GrahéRidel 4@ GE VingMed Vivid 7
par asternal, | short-axis views. Short axis

systemy; Mymgds traeing g@g%ﬁlﬂpmsm G@@p]@@carcbquphyu@fages were recorded from
the pé(’rﬁ{t éﬂ?ﬂl&l alﬁrkﬂoxq 'aQﬁt\@éWsc g 372%1 ?ﬁgat;té? é&sﬂ &rx Inuscles level.

as were ani rTE er e .
Left \Ientrgmdarleﬁd-dladolhc\(LE’ D) dhcﬂﬁl‘d&mtﬁhoﬁ(ﬂ]ﬂ/ sam ﬁlreé?sy\ﬁdr@bllaﬁmetered from the

e RN VBT e My T S Sy vy v

calcu l‘hlreaby tlial’MJmoﬂh méﬂhsdl ILVOejéciby fritgioR (D‘%EF)\éﬁdj frhdtRmllshortening (FS) were

T S MEN ORI SR AL Y

and FSV%VMDA]\»SAQQQ%AI]& 1oo%t‘arsi@ddir& REiU1ad Svere iR d siesthb Qfrdiographic
chocar di ographi c cal cul ations. RT-PCR analysis of

calculdipds-val associ ated gene expressions: A small slice

. di .
f rompiche ero &iﬁ‘v ggoézgfegkg%é;ggg%’sg{%g?y/& g#npfel 'rsﬁg‘euﬁom the above

were put i Iquid nitroge
prepairevcinéirond amd)c&ﬂmi B@uaMereBlﬁ).(tmtAdanctkhﬁggdrﬂmmedlately after incision and

stored By A Al el B oRS instrossas ogtetd A o7 isebed using Qiagen
RNedsy MﬁﬂKlt@@ﬁfﬁ&lenE’érSﬂ@bN agéh é@nﬁ&hy?" dnﬁb‘ﬁz%ﬁ nfx b&80ul RNase free

wat er and stored at - he I ntegri
watel qngéaah At B Can Ehﬂm@%’é‘h okihe m@pmmlw @h@ Blk\{af’d contamination was

checlfeﬁ%\tl R uﬁ%%ﬂgm%l%r% Q%h%/t ing %g Pe%SoR%Ac{r%m% ﬂe2%) before

procefedmghath the &huylsar analﬂ’ls)fPed)tan)@ﬁtaﬁﬂhaﬁﬁinl 2808 cafdkntration of the total RNA
conce tion of the total RNA was assessed hy

was g§sis y stgrminias thetpldo BB266: C@}&g@pectrophotometrlcally (Eppendorf

t (Eppendorf Bi oPhot onet er,
BloPﬁcﬁS&tefe?HlMlhE\gg dehlgl%ﬁllvkstern Bl ot Anal ysis: About 50ng

of Wi @Wnaﬂmzqéysap avbodt S(nigolthe dbomequepatéchinfirtisd ngyoemdial tissue
were %gad%;ﬁ%.éoo g%r é\ﬂlq}u trlflg%u HW ;l%éol%ﬁ%ﬁ‘(ﬁ)gé&&%ﬁés fST IeSr 0 mM
NaCIEGRM EIYe NODiile BG40 % Mokt Da8! [% g&REroMMobainv &R, B mMm
sodium pyrophosphate, 10 mg/ml leupeptin, 10 mg/ml aprotinin, 200 mM phenylmethylsulfonyl
fluoride, and 1 mM sodium orthovanadate) was added to the powder and put on ice for 30 min.
Protein yield was quantified by Bio-Rad DC protein assay kit (Bio-Rad). Equal amounts (10 g)
of total protein were size-fractionated by SDS-PAGE and transferred to PVDF membranes
(Amersham, USA). The blots were blocked with phosphate-buffered saline plus 0.1% (vol/vol)
Tween 20 (PBST) containing 5% (wt/vol) milk powder (PBSTM) for 30 min at room
temperature and probed for 60 min with specific primary antibodies against rat phospho-Akt1
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sodi um pyrophosphate, 10 ng/m | eupeptin, 10 ng/n
aprotinin, 200 mM phenyl net hyl sul fonyl fluoride, and
waeddmesdsam ort hovanadate) was added to t he pomdiECN2006/002886

put on ice for 30 min. Protein yield was quantified by

Bi 0-Rad DC protein assay kit (Bio-Rad). Equal anounts

(10 g) of total protein were size-fractionated by

SDS- PACGE and transferred to PVDF nenbranes (Anersham
USA). The bl ots were bl ocked with phosphat e- buffered

(mousﬁa$am:eCﬁlzl)l sr £t BY-2 (IﬁbﬁseQSDgn-E\l\Rﬁﬁxcﬁp d{IB& ) 10001 BBYITRA After
(wt/vol) mlk PBSTM for 30 mn at room

Washﬂt\% Pﬁﬁéﬁlsa‘ﬁh‘ e\ BBRIT, ﬁﬁ%b‘@&ﬁ Were peeberhiby bppseredishareraxidase-coupled anti-

mousé%fgﬁ@%@%n‘; %?%\r:igﬁcegg f\'/ g(ﬁ)g) r%ﬁlégf:? H?g Mg :r“.&gﬁ ;é?%hswely washed

with P(BS"JIJtaadi dével@a blyrchéiﬁﬁmﬂneécfehef washi ng extensively in

gﬁt’dg%’e B‘élglhgq e\ggg?é@@)r%ﬁ@?rgﬂlé %esults are presented as
mean EBM@E&@S&orﬁ %ﬁelagﬁ&gg '1ﬁ eﬁtﬁ 8€§§€Wro€’ip dﬁ%?eart. Statistical

extensi'vely washed wth P evel ope .
significhmei fbumlmxsem bﬂwean nm mbaMelmmts Whd damfrpmimlﬁg the unpaired two-
| ect s are resent ed as
tailed S EEoe e el e baniapb ioksiani B
obt ai ned from each heart Statistical signifi cance for

conparison between tvvo rreasurerre_nts vvas det er m ned
II. Gaﬂ&du@ﬁdfems paykratienin lnfa Y O¢ lant's t test. Values

o BRI S B bl gy o

througkeﬁeﬂle iengretinfafdt Gone? 1ndluc5ﬁg)ih@ @¥nted] Ueba® 8nd B HRkRH zbAlon day 2 post
formed throughout the entire

mfam?lﬂlf é‘?‘&es Slgln‘thgﬁg :ﬁlgq r@f-‘grwyi dored veasslsrase pelpteddo Biged areowheads). Some
of the Q@Wfonﬁ@&‘@ V\flg wiay ﬁl?eép\gﬁlrx bio@ﬁ Awd z{n(arbtﬂ%: | g’efezstél) at the early stage of

wher’e the ne formed vessels are
the vesget mmeexdtg)n d@ei@pm@fl‘t dridadisydaieyt af a ﬂumeh Nlasﬁﬁicﬁlw\ﬂjﬁthout filling of

e e e .
avera%ﬂl (18ys. 9? ARBin % ﬁigﬂ{‘ﬁﬂo& bR YR LIS lﬂi‘né 1AL st%dcltﬁrkyger‘?-fPF

ood cel capillary density’in e I nfarct zone
calculated figen Seandowdy sedectadodew dieldmmmclonf the é 6 atjéeslfBoni 18 &ral}eated

hearts Sqrﬁ,c{?g?&l?&t geﬁl goﬁ:tga{g %&od‘f Yeé?ﬁ%%(%r% r}dgﬁqﬂ})l FI) l‘fzve;th an
inflanfiRAt85t RH iVAIeW bn %ﬁ%b@&v@@ﬁﬂh@ﬁ&ﬁﬂ%@m}? int E{edc%itrgf fﬁg%c]a?dlum on

Ga treated hearts on day 2 contra
day 2 P@K/é»fﬂ (60d: Vebseh srefted Beaﬂ:tspm da3PFpostMIh tlmmewly formed blood

s TR STk SLLL 1SE KO UELE ORESLNEE L0 A0S e e

structhes (ete@ot Bbsetved (FIGCE: 3)r B?E@&ré&@ Hd SntrBPs B es’sHBORE mainly
the newy forned

ﬁbrous tissue replacement of the mfarcted myocardmm with only a few of blood vessels (3+1.2)

at 7-day post infarction (FIG. 2: 4). RT-PCR and Western blots analysis demonstrated that the
Ga-induced revascularization within 24 hours in infarcted myocardium was concomitantly
accompanied with the up-regulated gene expressions of VEGF and bFGF in the corresponding
heart tissues. The expressions of VEGF and FGF in the Ga- treated myocardium were increased
to 1.8 and 2.2 folds respectively (FIG. 2: 5 & 6, T) compared with their expressions in non-
treated myocardium of control group (FIG. 2: 5 & 6, C).



vessels filled with blood cells remained ( 113.6)
t hroughout the infarct zone but the |unen-1ike
W@ ooaoissses were not observed (FIG 2: 3). By BPONCNa®b/002886

the control sanples showed mainly fibrous tissue

repl acenent of the infarcted myocardiumwth only a

few of bl ood vessels (3+1 .2) at 7-day post infarction

(FIG 2: 4). RT-PCR and Western blots anal ysis

denonstrated that the Ga-induced revascul arization

within 24 hours in infarcted nmyocardi um was

concomtantly acconpanied with the up-regul ated gene
1L Ge—gnhamsd sursivel poterial ambiredECion of itfart siae r espondi ng

ot Th f . VE d FG-
R TG Caren i G 4 AT Beinde ety Oeviss ahiiNptlone peri-
infarch Qilng 8f the eBRed1s WAlQY. 3¢ i) Sovid (ﬁ’st&téﬁ anB)irr€ m%ﬁesv%ﬁﬁbared with the

their ex[)r essi ons in nontreated nyocar f" control
myocgies apdigl mart of thg hears By@)antraslt th@lyggytméh{e pari-uifsegt rim of the Ga-

en o) SIZ Referrl
treate PR Ul AT Sl nes AL b BuBpaiE i b Pl gpa notas
narrotvi 2l tRin®3 dn R mohAfeatedthesit MVath tﬁehﬁalﬁmgtdfwﬁxnﬂfl 1£3wa§fouihbl that
showed di storted and irregul ar shapes conpare

numbepaf gRAptgticaryosytegidsieeed puihe @tretied KB aeRiric w\gfcmgt(FIG 3:2)
was a%) W’aeﬁaé@iov&é?%o gujea W{hacﬁ%&?@rg%&i <§rnl%lse(zi)te{ﬁi%h%gwer field:

regu shape
1.70 :h’y)df& \hﬁus Sr0drdad Sriéféﬂ (D(Hy FAGd3nDt These dififeronceandrd perticidaly evident

withilip?h he1—11,11 %ﬁt&%{exﬁ\% herg S :e'g%lftr.%gb’aﬁfzgmsﬂ(teg o1 eegon-grol Eeafts had the
hlghe(gﬁﬁtﬁﬁﬁe@%f 'a?oﬁt&?c i ORELE %ek@itimé’c?%%civﬁ)sf%(ﬂﬁ@ ﬁﬂé}ﬂ@ﬁc nuclei were

was ap I'OXI mately 3- | ower conpared

obserwid ht thi periranfarct wax @ﬁxecﬁranrd@ﬂ @wqo@s dxﬁt@lho Boviefardtizenel Furthermore,
s bty T AT BE e paidios dpttngebY reapisdi it s feppaportotc

nuclep &ak founddn ee 1hfdi’f¢t\mbﬁ€5 ef thb e}al-tlid‘awllieaftb Bysdvapesd, SyfiCviRS lower
in the control hearts had the hi ghest nunber of

densifpefragillagiongnrd Bpre JpRPIOHC WHlel Wers Ohedv sk ke nogbiseated hearts of the
contrtr)fl"%r1 rﬁg.?ﬁ&ge{ﬁe thidse k&hlté’\ﬁfdﬁa%btﬁ%f thé grlxﬁ%ﬁlgﬁs HII%{I ed @7 @%%katment

an the myocytes dist
preventaviean dxtegridiner profaeppistlg profce&sam bbth thyglytes adé msddtlwlxat cells, enhanced

arl surround o] ch | es
survigdliar i bR nRioar S AT ergglinpelly Sk B Bt St donete
conséqtehil i sdvateayddrdiBfuf@tnl BSdrderstb WeiethfR R eYhdr @EGa- induced anti-
density of capillaries and nore apoptotic nuclei were

apopisiis effpeicpn the visblorayecytes at vek Wasnthrengbfexpigssiensriragti-apoptotic
prote%{sg W@Ster];qgggs Igﬁgl&sdgc grgiseﬁ)e?@%i%& zta %vgsdﬂetn?on%trgtgg %hatt Hze Ga-induced

I'ogenesis in préev ed an

prevambﬁrwem@n@n@ pﬁp@ﬁip&tticq)r@creec eflgeattiishot 41 ridk oeyd @ﬁlcam@tanﬂy
endot helial ce]Jls, enhanced ing|vaI of the via

accomparigq BY INSFRASEhEIE rEprsionsQfkey s ivehiagiqe. Joe FXPrﬁ$SéF?Tk§t0f Akt]
(FIGZ8DS, BJY¥hd Bel2 (FIG. 3: 4, T) were increased by 3.3 and 2.8 folds respectively

compared with the heart tissues in the control group (Fig. 3 & 4, C).

In order to investigate whether the increased survival potential of the viable myocytes and
endothelial cells within the peri-infarct zone induced by Ga would result in reduction of infarct
size, the infarct sizes of different animal groups were measured. As shown in FIG. 3, the mean
proportion of collagenous deposition or scar tissue/ left ventricular myocardium (as defined by

Masson’s Trichrome stain) was 27.44% in rats treated by Ga (FIG. 3: 5), compared with 39.53%
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consequently inproved myocardial function. In order to
determ ne whet her the Ga- induced antiapoptotic effect
wWoRroies3ss abl e myocytes at risk was through expCBEN2®NS02886

of anti-apoptotic proteins, western blots analysis
were performed. It was denonstrated that the
Ga-i nduced prevention of extendi ng pro-apoptotic
process of heart tissue at risk were conconmtantly
acconpani ed by increased gene expressions of key

for theser mithatorftmt goup (FIG.ES: 6} pi-daspastimfnttidk ﬁlhdiéd%h@tha?a ‘Ga3gnhanced

.T d..Bcl FIG 3. 4, T [ d.b
survivil ggiielochabiain i i ednsbitebeoP letiantn tcrsate B amss of
viabld ﬂlyb&'t@dlﬁﬁf‘\t\/ftﬁ’ih tEH &ﬁ{@ﬂc{r"ﬁ*eﬁ wall & 166 vE&dtriclk® THe4®d-trk @ment-induced

i nvestigate whether the increased survival potentia
recongffitutipe ol danmged eyrogtyensanaursradd rediction ok infawi size were

e QR BB GRS B P ke

meastliefifeatserticra in 6@thpaisot pﬁthvhﬁfnetrmsd@bhﬁdl Mﬁﬁezﬁ'ﬁwﬂabfw and 14 post
FIG 3,.the nean ro ortion of collagenous deposit

infariionggjggtion; feastion (B %ﬁwqe@teqi ML h%wawlamﬁewly lngher (55.68
0, |

6 S0P oo s T 1 s 2

2.55, 9= 69946 on dletyo]sle Smmlarrlye fractittr shbrteying (F) I6tfﬁle Ga-uaaemz»mmt were

ost. infargtiaon, . indi LNng t__ enh urvi.val
signifiGUKOIRIET B Dok honyBeade Hit m i hah A gl pes S ficantly
mcrea%bearazés’p@atd@«zsmqse@g@g Pb:e) om;%n‘a& yjabl e myocardi um

Within the anterior free wall of Ieft ventricles. The

Ga-treatnent-induced reconstitution of darraged

¢ q{i 915]1% gy %Tc'e a%l gé g nd e;n?oglg ?,te arli g{a 13 ﬁ%albﬂa o%rup regulatmg the

& acconpant &

exprdsﬂpﬁsJMQ‘ﬂEGF andBFae lf@ﬂé‘a&ly&b@ﬁsﬂnﬁtlbﬂﬂ@f lebd S@iply AGHBE) Ynducing
neasurenents where, . in conparison with non-treated

eXpresgifp PHPILAPIRRLic oGNSkt And Ral2afar prssentingragpeiofis death of

iSSR0 bl SR L o 9IS
suffeng 3) isomerdia\evdt. Bmes, S pnividesantebwdiimrosiensad th&@pditit angiogenesis
.2. 66 48, 26 .5 P.= 0.001) on day 14. Simlarl
medifipg s TR SRR e dyo B RS Ca- At ed M heart
were significantly higher (27.33 1.63 vs 22.17 1.67,

P 0.01). on day 7 and was si gn|f| cantly |ncreased
IV Mawfgnring_Beripgceuticals Compogitions and)@hyir ddsedp Treating) Ischemic Heart

_gﬁgmﬁhﬂﬂgﬁgﬁﬁf above exanpl es denDnstrate that Gais
capabl e of up-regul ating the expressions of VEG- and
b RGhcefthe effetivy ch@ﬁmmlsdomljd)hh@n i@éntifled@dd paipially ongibspbKally pure

i nduci expressi on anti -apoptotic proteins-_ Aktl
Prepaaﬂ&%@l? glerC@fnp@Pa@ aﬁq%t@n%@%w isolging thegpmpound from natural

resou‘f@ers@h nsﬁgﬁﬁﬁt?ﬁr 8 cienfikal s?ﬂlﬂ% 'v%dgq)hﬁﬂﬁé&uﬁéag BohbGns or

functio | mpr ovenent o
formulations can be fabricated from partially or substantlally pure compound using existing

processes or future developed processes in the industry. Specific processes of making
pharmaceutical formulations and dosage forms (including, but not limited to, tablet, capsule,
injection, syrup) from chemical compounds are not part of the invention and people of ordinary
skill in the art of the pharmaceutical industry are capable of applying one or more processes
established in the industry to the practice of the present invention. Alternatively, people of

ordinary skill in the art may modify the existing conventional processes to better suit the
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suffering an ischem c event. Thus, Ga provides a new
di mnensi on, as a therapeutic angi ogenesis nedicine, in
wo b@7048383 nent of i schem c heart di seases. |V PCT/CN2006/002886
Manuf act uri ng Pharmaceutical Conpositions and Their
Uses in Treating Ischem c Heart D seases In Mamal s
Once the effective chem cal conpound is identified and
partially or substantially pure preparations of the
conpound are obtained either by isolating the conpound
compb i dFahdipRberk BRRHAGE Fob bkdhAs, tR filéiRt of batedt HPEBALIAl databases
synthesi s, various pharnaceutlcal conposi tions or
provifiest st IUSETQ nﬁﬁmdm@@w adnthip aich desorsas prnceindng palgng pharmaceutical

formlgl%t?c?riﬁa%fd éar%dé@;s ﬁg? 21%18%08.1 %oq%%oglnagn dAUrg)% - QSR ource of

inforRRE6A fs%arﬂb@@l@@ﬁﬂ&nﬁﬁcefﬂi&&l Marﬂlﬂ’@wf&igﬁfﬂrmohltlons edited by Sarfaraz K.
formul ati ons and dosage fornms (ingcludin but not

Niazi gngljsolkbst Gulntawb&eftlospétab%’dnéusw leqtigns g%lgvrclﬁfy) from
ch | ¢ ' 33 : .
pe&;{'}lé%ﬂ r"[g%l%{a{r%é @Tﬁ@qt{&ﬂtan@ @ﬁgngfrthet t]aﬁnt ﬁ]‘éﬁ@é)ﬂtﬁ@t s a mixture
of napharoraceingicompoumtwbtaiyedavie ac extedoting pfoceqzs;ﬁqm pertoeie gant, where at

least EB‘%quqtgg’Eoe S&?ﬁg%ﬁsggéﬁ&nﬂggﬁgﬁggpunﬁj :f ﬁé{ gv\%éésgg plant extract does
not nRAARK 8d&kified gbrﬁ?(?l)’ndséﬁbkthnﬁdl‘lytﬂ&ﬁﬁ@d froffBihe PRt f'Dhetelilfi‘actmg process

eX|st|ng conven onal rocesses to better suit -
typlcalﬂbenwnb@&mé@p@f nnmersyrgergwmlant pesEs) inomsol et (eoramele, water and/or an

orgarB% erbtf tr &opré? 3\‘7&) S 6\81‘?%%;] ?? {lrﬁlg,r opt 1%5315? ggraﬁﬁg Yﬂeds%ﬂltl%{’l from the

plantGRBEE aAd then KO ViGg fHeabeaekidh ¢ied sofhﬁfdiliu‘toaetffcmﬂ an aRtdact, which may
products fromeffective chem cal ounds,  Anot her
furth G atismal BRSSO INRERGAT PR ALHEBROTThS tormn  pharmaceutical

excqg b 'ﬁ?e%ﬁy%{{ ﬁ%%edl}@x@ Bo A4 %H iéﬂ%dlﬁ%ﬁm \ﬁ&tioﬂrlﬁat g aelgedﬁﬁnally active

ar f ar az azi Inary & Hospitalit
constituatis Thy td?mb1an®ﬁkc‘wwwnﬁemﬁ i m:ws toAbe aimeuntithattiy slfﬁnlsn‘%tntellclt a

specificatign and cl e.te nt extract
therap B AR 5 P! B AT Sy VU Db decoehized by those
sk1ll&pfn3th@ eH. ddpBndifig 6?1 ’{Heft'?%ésﬂﬁ dRERES HSatbd, 3BUtR @fﬁ@mﬁﬁst@tlon excipient

pl ant, where at |east 10% of the total dried nass
usaggyrindehe possiility of pousts. Wlﬂnotbmberamlééreaﬁnqﬂt ahperson Skilled in the art
maygleszgﬁﬁ)tﬁta%g ect?xpet am anrt] ﬁ??%rﬂng@%ﬂ sfn!u C&é}%wh@e tlona method known in

puri & ext rac
the 4. OCESS typlcally |nvolves a step of i mrer si ng raw

plant part(s) in a solvent (commonly, water and/or an

organi c solvent) for a predetermned |ength of tine,

Iy separating the solution fromthe plant

V'_%; é]R'rééland then renoving the solvent fromthe
lsolBlatnauSnIakht@chdﬂf Gasskelln We Bhouadt ShrinktayS, fayred Rurkipsigin S, Unger E. Effects
gﬁtoi’ k‘ Mroglgg%ho%%h ‘Pa%?&&‘{% Skl 28 1@%1?&y9&¥&1u1§.'€zrc Res. 1991;69:76-

ar naceut

2. PulL, Sniderman A, Brassard R, Lachapelle K, Graham A, Lisbona R, Symes J. Enhanced
revascularization of the ischemic limb by angiogenic therapy. Circulation. 1993;88:208-215.

3. Folkman J. Clinical Applications of Research on Angiogenesis. N Engl J Med. 1995;333:1757-
1763.

4. Risau W. Mechanisms of angiogenesis. 1997;386:671-674.
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exci pient" neans an ingredient contained in a drug

formulation that is not a nedicinally active
w@oodnigssent . The term "an effective anmount” rBEECE2006/002886

the amount that is sufficient to elicit a therapeutic

effect on the treated subject. Effective doses wll

vary, as recogni zed by those skilled in the art,

dependi ng on the types of diseases treated, route of

adm ni stration, excipient usage, and the possibility

50f AGgs M§n@wnr\nst:1tb1@b hinkled 8 Sadgpe: i Csctlép%ﬁwﬁmlocy& R&{ﬁ% in
skilled in t erm ne an effective anmp

S BT TR ol LT B T e, S o050,

6k nAlWﬁb ManhﬁhuEH tStradder ﬁeﬁg{ﬁ% GESV kchag@ﬂla lSchréperJWI k’fﬂetc@ﬁ\téry of
ri

Ep%%gé%ﬁmgfa‘:@rf»gta Fhegleafﬁ?sf BErasiste here %9% ‘tﬁ“éﬁ‘rlégt

7gr wﬂdmdfaﬁq{ @Eh@ﬁhcmrm%n SyRehting SB%ngef‘ROS‘cﬂ[ogieHm ﬁ(sﬁﬁz Growth of
1991, 69: 76- 85. 2. Pu L, Sni.derman. A, Brassard

Laeﬁéyp g?fP‘éarwaS@‘%rﬁsmws by wgiacnore erayHeactyrs. b igtidiaorac Swrg,
remmmarmzatl on of the ischemc linb by angi ogenl c

ra i rcul ati.on. ; 8 -215. 3. Fol kman
ep §F %ﬂﬁéﬁ?# sﬂs@?la?? é%%‘gelw &?SM%&%%@% tpporonary
Engiastdebd suph&9 egdadl 1ol véntriculhy BBetich.in Bbgsddhn WPhysiol Heart Cire Physiol.
l\/b&{b?g%&%sls%f h%?gl ogenesis. 1997;386:671-674.5. Arras
z D, Wnkler B, Schaper J, Schaper W
o\VbK oeh¢t AAAemmstatNgDnsﬂagolésm ,qERRRSS, Suﬁdhdff@ Wa?germnma S, Edwards
[ i n ves
TofM Retel st NEovip Hatigp E)B?‘Fﬂéfﬂﬂl"a@l“}“&%’ Fm'pzbm\?@ﬂazw"deﬂved
| t angilyblaSis l’paapaﬂs chrdiGayape apddtoskhedates ieneiyin@fand improves cardiac function.

anggmggaj E@gp;ggpfége heart by m crosphere

t hef apy. 7. Schlaudraff K, Schumacher
IB Lmdﬂ{ S{}ﬁg KiP, Bass 8e Shtbhlb BINg Béterkyn BSChlras®abA \Ghrérasdart Railure induced

ronar as uct,
N i R L AR R ey e
199@7276:31722}437 8. linger EF, Shou M Sheffl el d CD,

1955 1402 Sal, RO, B oo R e SRR By

|nreuj@ge;llmgﬂmmnlcd:’lﬁ?ysi’lz;}szol’-léam,87E54r7€555>hys| ol . 1993 ; 264: H1

l?6é va?}?%‘l\ilaégn }}%g{gg%nmo&er?]%t n#&ezg%xagenw P, Kantelip J-P.
Mesenchymal Progenitor Cells Differentiate into an Endothelial Phenotype, Enhance Vascular

Density, and Improve Heart Function in a Rat Cellular Cardiomyoplasty Model. Circulation.
2003;108:25311--258.

While there have been described and pointed out fundamental novel features of the
invention as applied to a preferred embodiment thereof, it will be understood that various
omissions and substitutions and changes, in the form and details of the embodiments illustrated,
may be made by those skilled in the art without departing from the spirit of the invention. The
invention is not limited by the embodiments described above which are presented as examples

only but can be modified in various ways within the scope of protection defined by the appended

patent claims.
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NM Itescu S. Neovascul arization of ischemc
myocar di um by human bone- marrow?deri ved angi obl asts
WQEe@ves3s3 car di onyocyt e apoptosi s, reduces rendBECN2Y6/0028386
and i nproves cardiac function. Nature Medicine. 2001;
7:430 - 436. 10. Liu YH, Yang XP, Nass O Sabbah HN,
Peterson E, Carretero OA. Chronic heart failure
i nduced by coronary artery ligation in Lewis inbred
rats. AmJ Physiol Heart G rc Physiol. 1997,
WHA 71%('3174@«7@@&8 11. Yang F, Liu Y, Yang X Xu J5Kapke A,
rretero O M/ocardl al |nfarct|on and cardi ac
rem)del ling in mce. Exp Physiol. 2002;87:547-555. 12
Kant P
e A ppatnaep B ah ot bositE, b Sont TS g oA figpt Secptable
Pr Ogé&iﬁl@ﬁt k@ bh sffE¥tiie@iftit & Lcdniiolna wifhndisdcRBdieadtructure showing
Phenotty Enhance Vascul ar Density, and | nprove Heart
Funciti formila (B apg dogsa1qt apuipingay ex@ey 6ht By snEgemposition being

desct PR P b P R aella * ovel “roaturoe.

of the invention as applied to a preferred enbodi nent

t hereof, itewwWi ||l be underst ood t hat vari ous oni ssions
and substltdt i ons and chan in the formand dgtajls
of the enf l|,Ilustrat may be made by thoge
skilled"? R Cg/he’r% PP T

) e

‘ ou S @
of the im iﬁg\&bnlomlsoo 1 ted
enbodi ment escrll bed ﬂ’b ve e pResent ed @
exanpl esoonfy buti carfib in vVa " wayls
within the $cgp y ed by  .appended

pat ent cl ai ns. WHA LAl MED |'S” L. °A pha maceut i cal

conposi tion, WHi ch°“ctff’np|”‘|* ses a phar maceutical ly

accept abl e excipient and ag l{ {i |ve anount of a

conmpound with a backbone struc ure showing in formula

(1) and does not contain any extract of a plant, said

co on bei fornul ate r tr ating.an | m .
e S N o R Ao DR W ot e
conp Q&hlbés‘?tﬂorpi‘s 1§erifien %om%@r[d@ lafid 8did |c81%§burﬂi5i{ (3 yal&\’@h%bne structure
of said conposition is identified conpounds and said
conpdseifiwitbowfsubditetidsackbone structure

3. The pharmaceutical composition of claim 1, which is accompanied by a piece of
information stating that said composition is useful for treating an ischemic heart

disease.

4. The pharmaceutical composition of claim 3, which is formulated in a pharmaceutical
dosage form and packaged into a container and said information is shown on said

container or in an insert or pamphlet included in said container.

5. The pharmaceutical composition of claim 4, wherein said dosage form is selected

from the group consisting of tablet, capsule, injection, suspension, solution, powder,

and syrup.
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itself without substitution. 3. The pharnmaceuti cal

conposition of claim1, which is acconpanied by a
W@R@em48363 | nf ormati on stating that said conposPeCT/ON2G06/002886

useful for treating an ischem c heart disease. 4. The

phar maceutical conposition of claim3, which is

fornmul ated in a pharnmaceuti cal dosage form and

packaged into a container and said information is

shown on said container or in an insert or panphl et

6L ncl udgethio of atatipoml iddReic dideasd Fa PRAENGE Yhbical compusmg a step
conposi tion of claim4, wherein said dosage formis

sel eof admmisisrnate sgidgnammelins wbjestarosfiective empuntagsebmpound of
ot g UEERRRLGR oSt AP i GPYRR R, P &

rmrmal ian subj ect, conprising a step of adm nistering

to S bj ect, an ef fective amobunt of a

conp%l&lﬁ &r%mgfa#wi%wﬁ > (Theredn said porBeyns R furptionglderiyativsrexerts a
sai d tl?e‘i’%ﬁ%ﬁ’d@ dffect by k s&ﬁﬁt}i‘ﬁﬁoﬁ fn & AFREa hgﬁ}?{]ﬁ'ug of Qa'lcgmammahan

conpound or function derivative exerts a therap

ef f esubjbst. r evascul ari zatl on in an infarcted heart

ti ssue of said manmalian subject. 8. The nethod of
claim?7, where said revascul arization occurs within 24

8to0 7q1B Q#Htﬁocf & J1 M N GyiRerd §a@cﬁ$eﬁ§§%ﬁlaﬂ‘z£ﬁbn5&'cgrsq’ﬁﬂﬁﬁ Qﬁl@b 72 hours
or functional derivative. 9. The nethod of claimbé

wher &llpvéag g tﬁegﬁmmth@a@ec@mun@ o Biopiégriat d¢rivative.
di seases. 10. The nethod of claim®6 wherein said
i schem ¢ di sease is caused by atherosclerosis of

9cor offde ynealiddesfi dsim 6, Whefeiredit ddhéioic dievuasds]salidnziathe@ndiseases.
in infarcted nyocardia of a manmalian subject,
conprising a step of treating said infarcted nyocardia

10 th1ae Q&'ﬁ%ﬂmlﬂgx & B se(x!i )scﬁé Jxéégﬁm gg\?éfed bpf atherosclerosm of

derivative of said cdonpound

11, whemeiyrartcaiesl conmpound or funct| onal derivative of
sai d conmpound up-regul ates expressions of VEGF and
bFGF. 13. The nethod of claim1ll, wherein said

1gonpouR@iled fhriReidcandlzattalih ithtckd Mfoctiiglof a mammalian subject,
comprising a step of treating said infarcted myocardia with a compound of formula (I)

or a functional derivative of said compound.

12. The method of claim 11, wherein said compound or functional derivative of said

compound up-regulates expressions of VEGF and bFGF.

13. The method of claim 11, wherein said compound or functional derivative of said

compound is injected directly into tissues in said infarcted myocardia.

14, The method of claim 11, wherein said compound or functional derivative of said

compound is delivered to tissues in said infarcted myocardia via oral administration.

15. The method of claim 11, wherein said compound or functional derivative of said

compound is delivered to tissues in said infarcted myocardia via subcutaneous
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conmpound is injected directly into tissues in said

i nfarcted nyocardia. 14. The nmethod of claim 11,
wob@reissssai d conpound or functional derivati VECDENS®@b/1028386

conmpound is delivered to tissues in said infarcted

myocardia via oral adm nistration. 15. The nethod of

claim1l, wherein said conpound or functiona

derivative of said conpound is delivered to tissues in

said infarcted nyocardi a via subcut aneousi nj ecti on,

intr

ﬁzﬁ@éﬁBH,‘ iﬁﬁalh{i‘écﬁfay(i)l Sotiof! o ifh L ALEAOH st usi on. 16.

The pharneceuti ca osition of claimb5, wherein
said mammal i an subject is a human patient. 17. The

har
1@osa cF

pr odpighan SAMERET SI Ng the pharmaceutical conposition of
claim1, a container and a piece of information on
usef ul ness of said pharmaceutical conposition, said

o

'gEC elg;{r{p%&lsgq%g]] gfgio%iitligrq fgfcla%xll SL\E{]:%@@G{ -er{:}giplqlaﬁglil gubject isa

Eg?%$%ﬁla%equ%éﬁ:tec)inﬂ)g)rq%i]%%tof 51%511% 1B h@ﬁ&@iﬁf%gltdl cfégil%erform is injection.

{0 a hunman sufferin

havi ng suffered an i schem c heart disease. 19. The
har maceuti cal, product of QLaiwkéi, wherein said
Ehehay

18:nf oAniermaceitical pethich SOB RSNy

macsuigal ggipposition of claim 1, a

I nsert

cont %rﬁ%ﬁer ada o%ﬂgfesm OPRGEIH c;rpl?sjeﬁﬁﬁgggF %arid \ﬁ%ﬁﬁﬁ&éﬁtical

said

I ntormat | shown I n a panp

cont abmpakition, saiddnfoonstadmiedicating that said pharmaceutical composition is

19.

20.

beneficial to a human suffering or having suffered an ischemic heart disease.

The pharmaceutical product of claim 18, wherein said information is shown an

outside surface of said container.

The pharmaceutical product, wherein said information is shown in a pamphlet or an

insert contained in said container.
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